SUMMARY
To evaluate the relation between cardiac function and myocardial damage in patients with dilated cardiomyopathy (DCM), we compared echocardiographic parameters and histopathologic findings of the biopsied myocardium in 50 cases with DCM. As wall motion is much influenced by the increased afterload in cases with large ventricles, we generated a new contractile parameter, Force-Velocity Product (FVP). FVP was defined as the result obtained by multiplying mean circumferential fiber shortening velocity by noninvasive end-systolic wall stress. FVP correlated with percent fibrosis in the myocardium, which was reflected by no other echocardiographic parameter.
We also evaluated the prognostic values of the echocardiographic and histopathologic parameters. FVP had the highest value among them.
We conclude that FVP is a very useful clinical parameter, with the further advantage of being obtained noninvasively.
Additional
Indexing Words:
Dilated cardiomyopathy Echocardiography Endomyocardial biopsy Force-velocity relation D ILATED cardiomyopathy (DCM) is a myocardial disease characterized by a large ventricle and diffusely reduced wall motion.1),2) Although reduced wall motion often results from impaired contractility, it is also influenced by the increased afterload due to a large ventricle.3),4) Therefore, using echocardiography, we generated a new contractile parameter, ForceVelocity Product (FVP), taking into account the afterload, and compared the histopathologic correlation and prognostic value with other parameters in patients with dilated cardiomyopathy. Follow-up study: All patients were followed up after echocardiographic study and endomyocardial biopsy. The follow-up period was more than 24 months in all surviving patients; 7 patients died because of congestive heart failure within the 24 months after examinations.
METHODS
The parameters of both survivors and non-survivors were compared, and their prognostic values were then evaluated.
Statistics:
Patients were divided into 2 groups according to the degree Jpn. Heart J. J uly 1989 be more impaired.13),14) But percent fractional shortening, a general echocardiographic parameter, was not smaller in the group with more severe degeneration than in the group with milder degeneration, and did not correlate with percent fibrosis of the myocardium.
The reason for this is thought to be that the contractile parameters such as percent fractional shortening are much influenced by the afterloading condition.3),15) In order to use these contractile parameters for assessing the true contractility, an adjustment which takes the afterloading condition into consideration is, therefore, needed, especially in cases with dilated ventricles.
According to Hill's theory,16) the contractile velocity of the myocardium and the afterload have an inverse relation, and the relation can be described by a hyperbola.
Ross et al applied this theory to clinical settings, and generated the concept, "afterload-mismatch".3)
We also observed that the changes in cardiac function by angiotensin II loading in cases with dilated Correlation between percent fibrosis (%fib.) and Force-Velocity Product (FVP). cardiomyopathy could be described by a hyperbola on the Force-Velocity relation.17) From these observations, we considered the matter as follows: if the contractile velocity is reduced under a smaller afterload, the contractility is truely impaired; on the other hand, if the contractile velocity is reduced under a larger afterload, "afterload-mismatch" plays a more important role in cardiac function, and the true contractility may be preserved.15) Therefore, we generated a new contractile parameter "ForceVelocity Product (FVP)" by multiplying mean circumferential fiber shortening velocity by noninvasive end-systolic wall stress. FVP was smaller in the group with more severe degeneration than in the group with milder degen- 
